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© X-Ray tube support apparatus. 

@ An X-ray tube support apparatus includes: an X- 
ray tube support mechanism (6) for supporting an X- 
ray tube to be vertically extendible/movable; a guide 
unit (1 ), having paths (2, 3) which allow movement in 
two-dimensional directions parallel to a ceiling sur- 
face, for supporting the X-ray tube support mecha- 
nism (6), and guiding the X-ray tube to a central 
position of a photographing table (15, 16); a plurality 
5 of position sensors (17), arranged in the vertical path 
^of the X-ray tube support mechanism and two-di- 
COmensional paths (2, 3) for detecting vertical and two- 
2 dimensional positions of the X-ray tube support 
mechanism (6); a plurality of fixing units (18), ar- 
W ranged in the two-dimensional paths (2,3) of the 
guide unit (1) and the vertical path of the X-ray tube 
support mechanism (6), for fixing the X-ray tube 
® support mechanism at each position (P); and a de- 
termination unit for storing position data in accor- 
LU dance with the central position of the photographing 
table (15, 16) and a set distance from a focal point of 
the X-ray tube (10) to an X-ray photographing sys- 



tem, comparing the position data with a position 
detection signal of the position detected by each 
sensor (17), and outputting a lock instruction to the 
corresponding one of the fixing units (18) when it is 
determined that the position data coincides with the 
position detection signal, thus locking the X-ray tube 
support mechanism (6). 
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X-ray tube support apparatus 



The present invention relates to a ceiling-sus- 
pended X-ray tube support apparatus. 

In a conventional ceiling-suspended X-ray tube 
support apparatus, in order to position an X-ray 
tube with respect to the center of, e.g., a lying or 5 
standing position photographing table, and to set a 
distance (to be referred to as an SID hereinafter) 
from a focal point of the X-ray tube to an X-ray film 
surface set at a predetermined position of the 
photographing table, a support mechanism for w 
movably supporting the X-ray tube has been used. 

This support mechanism includes a longitudinal 
rail mounted on a ceiling surface, and a lateral rail, 
disposed to be perpendicular to the longitudinal 
rail, and to be longitudinally movable. A proximal 15 
end portion of a vertically extendible/movable sup- 
port column is supported by the lateral rail to be 
laterally movable. The X-ray tube is mounted at a 
distal end portion of the support column. 

In this support mechanism, positioning of the 20 
X-ray tube with respect to the center of, e.g, the 
lying position photographing table is performed vi- 
sually by moving the lateral rail and the support 
column to a central position of the photographing 
table. In addition, an SID is visually set at a posi- 25 
tion measured by, e.g., a measure by extending, 
contracting, or moving the support column. The 
support column and the X-ray tube are manually 
fixed at the central position of the photographing 
table and the SID set position, respectively. 30 

Examiners, therefore, must visually position 
each photographing table such as a lying or stand- 
ing position photographing table, thereby requiring 
much time and labor. In addition, a manipulation 
depending on vision imposes a considerable load 35 
on examiners. 

It is an object of the present invention to pro- 
vide a ceiling-suspended X-ray tube support ap- 
paratus for simply and easily positioning an X-ray 
tube with respect to the center of a photographing 40 
table, and setting an SID without depending on a 
vision of an examiner. 

According to the present invention, there is 
provided an X-ray tube support apparatus compris- 
ing: an X-ray tube support mechanism for support- 45 
ing an X-ray tube to be vertically 
extendible/movable; a guide unit, having moving 
paths which allow movement in two-dimensional 
directions parallel to a celling surface, for support- 
ing the X-ray tube support mechanism, and guiding so 
the X-ray tube to a central position of one photog- 
raphing table; a plurality of position sensors, ar- 
ranged in a vertical moving path of the X-ray tube 
support mechanism, and the two-dimensional mov- 
ing paths to the central position of the photog- 



raphing table, for detecting vertical and two-dimen- 
sional moving positions of the X-ray tube support 
mechanism; a plurality of fixing units, arranged in 
the two-dimensional moving paths of the guide unit 
and the vertical moving path of the X-ray tube 
support mechanism, for fixing the X-ray tube sup- 
port mechanism at each moving position; and a 
determination unit for storing position data in accor- 
dance with the central position of the photograph- 
ing table and a set distance from a focal point of 
the X-ray tube to an X-ray photographing system, 
comparing the position data with a position detec- 
tion signal of the position detected by each position 
sensor, and outputting a lock instruction to the 
corresponding one of the fixing units when it is 
determined that the position data coincides with the 
position detection signal, thus locking the X-ray 
tube support mechanism. 

When the X-ray tube support mechanism is 
two-dimensionally moved along moving paths of 
the guide unit, a- position detection signal is output 
from the position sensor during the moving process 
of the X-ray tube support mechanism. This position 
detection signal is compared with central position 
data of the photographing table or SID set position 
data which is stored in the determination unit. 
When the position detection signal coincides with 
the central position data or the SID set position 
data, a lock instruction is output to the fixing unit at 
that position, and the X-ray support mechanism is 
fixed at a predetermined position in two-dimen- 
sional directions. 

When the X-ray tube support mechanism is 
vertically moved, a position detection signal is out- 
put from the position sensor arranged along the 
vertical moving path of the X-ray tube support 
mechanism. This position detection signal is com- 
pared with SID set position data or central position 
data of the photographing table which is stored in 
the determination unit. When the position detection 
signal coincides with the SID set position data or 
the central position data, a lock instruction is output 
to the fixing unit, and the X-ray tube support 
mechanism is fixed at a predetermined position in 
the vertical direction. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a plan view of an X-ray tube sup- 
port apparatus according to the first embodiment of 
the present invention; 

Fig. 2 is a side view of the support apparatus 
in the first embodiment; 

Fig. 3 is an enlarged perspective view of a 
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part of a guide unit in the first embodiment; 

Fig. 4 is a block diagram of a position deter- 
mination unit in the first embodiment; 

Fig. 5 is a perspective view of an X-ray tube 
support apparatus according to the second em- 
bodiment of the present invention; 

Fig. 6 is a block diagram of a position deter- 
mination unit in the second embodiment; and 

Fig. 7 is a flow chart for explaining an opera- 
tion of the second embodiment. 

An embodiment of the present invention will be 
described hereinafter with reference to the accom- 
panying drawings. 

As shown in Figs. 1 and 2, a guide unit 1 is 
constituted by a rectangular longitudinal rail 2 
mounted on a ceiling surface, and a rectangular 
lateral rail 3 disposed to be perpendicular to the 
longitudinal rail 2. As shown in Fig. 3, the longitudi- 
nal and lateral rails 2 and 3 are formed to have 
channel-like cross sections. The lateral rail 3 .is 
supported by the longitudinal rail 2 to be longitudi- 
nally movable. More specifically, support legs 4 are 
mounted on the upper surface of the lateral rail 3 to 
support the lateral rail 3 on the longitudinal rail 2. 
Rollers 5 are axially supported by the support legs 
4, respectively. The rollers 5 roll inside the channel 
of the longitudinal rail 2. An X-ray tube support 
mechanism 6 includes a support member 7, a 
vertically extendi ble/movable support column 8 
held by the support member 7. and an X-ray tube 
9 swingably mounted at a distal end portion of the 
support column 8. A stop 10 is attached to the X- 
ray tube 9. The X-ray tube support mechanism 6 is 
supported to be movable in the lateral direction of 
the lateral rail 3. More specifically, rollers 11 for 
rolling on the inner surface of the channel of the 
lateral rail 3 are axially supported by both side 
surfaces of the support member 7. 

A positional relationship between the guide unit 
1 , the X-ray tube support mechanism 6, and a lying 
position photographing table 15 is as follows. The 
X-ray tube support mechanism 6 is set to move 
parallel to the lying position photographing table 15 
when the lateral rail 3 is moved in the longitudinal 
direction of the longitudinal rail 2. The X-ray tube 
support mechanism 6 is also set to move parallel 
to the lateral direction of the lying position photog- 
raphing table 15. In addition, when the support 
column 8 is vertically extended, contracted, or 
moved, the X-ray tube 9 is moved to set the SID 
with respect to the lying position photographing 
table 15. 

A positional relationship between the guide unit 
1, the X-ray tube support mechanism 6, and a 
standing position photographing table 16 is as fol- 
lows. The X-ray tube support mechanism 6 is set 
to move in the forward/backward direction with 
respect to the standing position photographing ta- 



ble 16 when the lateral rail 3 is moved in the 
longitudinal direction of the longitudinal rail 2. In 
other words, the SID of the X-ray tube 9 with 
respect to the standing position photographing ta- 

5 ble 16 can be set. The X-ray tube support mecha- 
nism 6 is also set to move parallel to the standing 
position photographing table 16 when the X-ray 
tube support mechanism 6 is moved in the lateral 
direction of the lateral rail 3. In addition, the X-ray 

10 tube 9 is set to move vertically with respect to the 
standing position photographing table 16 when the 
support column 8 is vertically extended, contracted, 
or moved. 

As shown in Figs. I and 2, in the ceiling- 
75 suspended X-ray tube support apparatus according 
to this embodiment, position identification sensors 
17 are arranged at a plurality of specific longitudi- 
nal positions of the longitudinal rail 2, a plurality of 
specific lateral positions of the lateral rail 3. and a 
20 plurality of specific vertical positions along the 
moving path of the vertically extended/contracted 
support column 8, respectively. The position iden- 
tification sensors 17 arranged at the plurality of 
specific longitudinal positions of the longitudinal rail 
25 2 detect positions P1, P2, P3. and P4. The posi- 
tions P1, P2, and P3 respectively correspond to 
distances SID-1, SID-2, and SlD-3 of the X-ray tube 
9 with respect to the standing photographing table 
16, respectively. The position P4 corresponds to 
30 the center of the lying position photographing table 
15 in the longitudinal direction. The position iden- 
tification sensors 17 arranged at the plurality of 
specific lateral positions of the lateral rail 3 detect a 
position P5 corresponding to the center of the 
35 standing position photographing table 16. and a 
position P6 corresponding to the center of the lying 
position photographing table 15 in the lateral direc- 
tion, respectively. The position identification sen- 
sors 17 arranged at the plurality of specific vertical 
40 positions along the moving path of the support 
column 8 detect positions P7 and P8 respectively 
corresponding to the distances SID-1 and SID-2 of 
the X-ray tube 9 with respect to the lying position 
photographing table 15. 
45 Magnet-type Fixing mechanisms 18 are moun- 

ted at the lateral rail 3, the X-ray tube support 
mechanism 6, and the support column 8, respec- 
tively. When a magnet of each fixing mechanism is 
excited, the lateral rail 3, the X-ray tube support 
so mechanism 6, and the X-ray tube 9 are fixed to the 
specific longitudinal positions P1 to P4 of the lon- 
gitudinal rail 2. the specific lateral position P6 of 
the lateral rail 3, and the specific vertical positions 
P7 and P8 along the moving path of the support 
55 column 8, respectively. 

On the other hand, as shown in Fig. 4, a 
positioning determination unit includes a memory 
21, first and second data read units 22 and 23, a 
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lateral position determination unit 24, a longitudinal 
position determination unit 25, and a vertical posi- 
tion determination unit 26. The memory 21 stores 
position data corresponding to the central positions 
of the lying and standing position photographing 
tables 15 and 16, and the SID positions. The posi- 
tion data consists of position data of the longitudi- 
nal, lateral, and vertical directions. When an in- 
struction to select a photographing table is input to 
the first data read unit 22, the position data in the 
longitudinal and lateral directions and correspond- 
ing to the selected photographing table are read 
out from the memory 21 by the first data read unit 
22. When an instruction to select the SID is input to 
the second data read unit 23, the position data in 
the longitudinal direction and the SID position data 
are read out from the memory 21 by the second 
data read unit 23. When the lying or standing 
position photographing table is selected, position 
data in the lateral direction is input from the first 
data read unit 22 to the lateral position determina- 
tion unit 24. In addition, the position data in the 
lateral direction is compared with a position detec- 
tion signal output from the position identification 
sensor arranged at the specific lateral position by 
the lateral position determination unit 24, and it is 
determined whether the position data in the lateral 
direction coincides with the position detection sig- 
nal. If 'it is determined .that the position detection 
signal coincides with the position data in the lateral 
direction, a lateral magnet lock instruction is sup- 
plied to the fixing mechanism in the lateral direc- 
tion. When the lying position photographing table 
15 is selected, longitudinal position data is input 
from the first data read unit 22 to the longitudinal 
position determination unit 25. When the standing 
position photographing table 16 is selected, longitu- 
dinal position data is input from the second data 
read unit 23 to the longitudinal position determina- 
tion unit 25. The position data in the longitudinal 
direction is compared with the position detection 
signal output from the position identification sensor 
arranged at the specific longitudinal position by the 
longitudinal position determination unit 25, and it Is 
determined whether the position data and the posi- 
tion detection signal in the longitudinal direction 
coincide with each other. If it is determined that the 
position detection signal and the position data in 
the longitudinal direction coincide with each other 
by the longitudinal position determination unit 25, a 
longitudinal magnet lock instruction is supplied to 
the fixing mechanism in the longitudinal direction. 
When the lying position photographing table is 
selected, SID position data is input from the sec- 
ond data read unit 23 to the vertical position deter- 
mination unit 26. In addition, the SID position data 
is compared with the position detection signal out- 
put from the position identification sensor arranged 



at the specific vertical position aiong the moving 
path of the support column by the vertical position 
determination unit 26, and it is determined whether 
the position data and the position detection signal 

s in the vertical direction coincide with each other. If 
it is determined that the position detection signal 
coincides with the position data in the vertical di- 
rection, a vertical magnet lock instruction is sup- 
plied to the fixing mechanism in the vertical direc- 

io tion. 

Note that in the above embodiment, the posi- 
tion identification sensors 17 respectively arranged 
at the specific longitudinal, lateral, and vertical po- 
sitions can identify the positions by assigning an 

15 identification code to each position. 

When an encoder is used in place of each 
position identification sensor, a position can be 
detected as a digital value. In addition, when a 
potentiometer is used in place of each position 

20 identification sensor, the position can be detected 
as a voltage value. 

An operation of this embodiment will be de- 
scribed hereinafter. For example, when an instruc- 
tion to select the standing position photographing 

25 table 16 is supplied to the first data read unit 22, 
lateral position data corresponding to the central 
position P5 of the standing position photographing 
table 16 is read out from the memory 21 by the 
first data read unit 22. The lateral position data 

30 read out by the first data read unit 22 is supplied to 
the lateral position determination unit 24. In Fig. 1 , 
first, the X-ray tube support mechanism 6 is moved 
along the lateral rail 3 in a direction indicated by a 
solid arrow. A lateral position detection signal is 

35 input to the lateral position determination unit 24 
every time the X-ray support mechanism 6 reaches 
a position identification sensor 17 at each specific 
lateral position. The position detection signal in the 
lateral direction is compared with the lateral posi- 

40 tion data corresponding to the central position P5 
by the lateral position determination unit 24, and it 
is determined whether the position detection signal 
coincides with the lateral position data. When the 
X-ray tube support mechanism 6 reaches the cen- 

45 tral position PS, a coincidence of the position de- 
tection signal of the position detected by the posi- 
tion identification sensor 17 and the lateral position 
data corresponding to the central position P5 is 
determined by the lateral position determination 

so unit 24. A lateral magnet lock instruction Is output 
from the lateral position determination unit 24 to 
the fixing mechanism in the lateral direction. As a 
result, the X-ray tube support mechanism 6 is fixed 
at the central position P5 of the standing position 
55 photographing table 16. 

An instruction to select the position P1 as the 
SID position of the standing position photographing 
table 16 is supplied to the second data read unit 
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23 Then, the position data of the standing position 
photographing table 16 in the longitudinal direction 
and corresponding to the SID position P1 is read 
out from the memory 21 to the second data read 
unit 23. The position data read out by the second 
data read unit 23 is supplied to the longitudinal 
position determination unit 25. In Rg. 1. the lateral 
rail 3 is moved along the longitudinal rail 2 in a 
direction indicated by a solid arrow. At this time, a 
position detection signal in the longitudinal direc- 
tion is input to the longitudinal position determina- 
tion unit 25 every time the lateral rail 3 reaches a 
position identification sensor 17 at each specific 
longitudinal position. The position detection signal 
in the longitudinal direction is compared with the 
SID position data corresponding to the SID position 
P1 by the longitudinal position determination unit 
25 and it is determined whether the position detec- 
tion signal coincides with the SID position data. 
When the lateral rail 3 reaches the SID position P1 
of the standing position photographing table 16, a 
coincidence of the position detection signal of the 
position detected by the position identification sen- 
sor 17 in the longitudinal direction and the SID 
position data corresponding to the SID position P1 
is determined by the longitudinal position deter- 
mination unit 25. A longitudinal magnet lock in- 
struction is output from the longitudinal position 
determination unit 25 to the fixing mechanism in 
the longitudinal direction. As a result, the lateral rail 
3 is fixed at the SID position P1 of the standing 
position photographing table 16. 

The above description is made with reference 
to a case wherein the SID position P1 of the 
standing position photographing table 16 is se- 
lected. When the SID position P2 or P3 is selected, 
the lateral rail 3 is fixed to the SID position P2 or 
P3, following the same operation as in the above 
description. 

A case wherein positioning with respect to the 
lying position photographing table 15 and the SID 
positioning are performed will be described below. 
An instruction to select the lying position photog- 
raphing table 15 is supplied to the first data read 
unit 22. Then, longitudinal and lateral position data 
respectively corresponding to the central positions 
P4 and P6 of the lying position photographing table 
15 in the longitudinal and lateral directions are read 
out from the memory 21 by the first data read unit 
22 The lateral position data read out by the first 
data read unit 22 is input to the lateral position 
determination unit 24, and the longitudinal position 
data Is input to the longitudinal position determina- 
tion unit 25. In Rg. 1, first, the lateral rail 3 is 
moved along the longitudinal rail 2 in a direction 
indicated by a solid arrow. A position detection 
signal in the longitudinal direction is input to the 
longitudinal position determination unit 25 every 



time the lateral rail 3 reaches a position identifica- 
tion sensor 17 at each specific longitudinal position. 
The position detection signal of the position de- 
tected by the position identification sensor 17 in 
5 the longitudinal direction Is compared with the lon- 
gitudinal position data corresponding to the central 
position P4 by the longitudinal position determina- 
tion unit 25. and it is determined whether the 
position detection signal coincides with the longitu- 
w dinal position data. When the lateral rail 3 reaches 
the central position P4 of the lying position photog- 
raphing table 15. a coincidence of the position 
detection signal of the position detected by the 
position identification sensor 17 at the specific lon- 
75 gitudinal position and the longitudinal position data 
is determined by the longitudinal position deter- 
mination unit 25. A longitudinal magnet lock in- 
struction is output from the longitudinal position 
determination unit 25 to the fixing mechanism in 
so the longitudinal direction. Therefore, the lateral rail 
3 is fixed at the central position P4 of the lying 
position photographing table 15 in the longitudinal 
direction. Then, the X-ray tube support mechanism 
6 is moved along the lateral rail 3 in a direction 
25 indicated by a solid arrow in Fig. 1- A lateral 
position detection signal is input to the lateral posi- 
tion determination unit 24 every time the X-ray 
tube support mechanism 6 reaches a position iden- 
tification sensor 17 at each specific lateral position. 
30 The position detection signal of the position de- 
tected by the position identification sensor 17 in 
the lateral direction is compared with the lateral 
position data corresponding to the central position 
P6 of the lying position photographing table 15 in 
35 the lateral direction, and it is determined whether 
the position detection signal coincides with the 
lateral position data. When the X-ray tube support 
mechanism 6 reaches the central position P6 in the 
. lateral direction, a coincidence of the position de- 
40 tection signal of the position detected by the posi- 
tion identification sensor 17 at the specific lateral 
position and the lateral position data is determined 
by the lateral position determination unit 24. and a 
lateral magnet lock instruction is output from the 
45 lateral position determination unit 24 to the fixing 
mechanism in the lateral direction. As a result, the 
X-ray tube support mechanism 6 is fixed at the 
central position P5 of the lying position photog- 
raphing table 15 in the lateral direction, 
so On the other hand, an Instruction to select the 
position P7 as the SID position with respect to the 
support column 8 in the vertical direction is sup- 
plied to the second data read unit 23. Then, posi- 
tion data corresponding to the SID position P7 of 
55 the support column 8 is read out from the memory 
21 by the second data read unit 23. The position 
data read out by the second data read unit 23 is 
supplied to the vertical position determination unit 
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26. In Fig. 1 , the support column 8 of the support 
mechanism 6 is vertically moved, as indicated by a 
solid arrow. A vertical position detection signal is 
input to the vertical position determination unit 26 
every time the X-ray tube 9 reaches a position 
identification sensor 17 at each specific vertical 
position along the moving path of the support col- 
umn 8. The position detection signal of the position 
detected by the vertical position identification sen- 
sor 17 is compared with SID position data cor- 
responding to the SID position P7 by the vertical 
position determination unit 26, and it is determined 
whether the position detection signal coincides with 
the SID position data. When the support column 8 
reaches the SID position P7 of the lying position 
photographing table 15, a coincidence of the posi- 
tion detection signal of the position detected by the 
vertical position identification sensor 17 and the 
SID position data corresponding to the SID position 
P7 is determined by the vertical position deter- 
mination unit 26. A vertical magnet lock instruction 
is output from the vertical position determination 
unit 26 to the fixing mechanism in the vertical 
direction. As a result, the support column 8 is fixed 
at the SID position P7 of the lying position photog- 
raphing table 15. 

The above description is made with reference 
to a case wherein the SID position P7 of the lying 
position photographing table 15 is selected. When 
the SID position P8 is selected, the support column 
8 can be fixed at the SID position P8 following the 
same operation as in the above description. 

Another embodiment of the present invention 
will be described hereinafter with reference to Figs. 
5 to 7. 

In Fig. 5, a guide unit 1 and a support mecha- 
nism 6 are the same as those in the arrangement 
in Figs. 1 and 2. Therefore, the same reference 
numerals in Fig. 5 denote the same parts as in 
Figs. 1 and 2, and a description thereof will be 
omitted. A take-up drum 31 is rotatably mounted 
on a side surface at one end portion in the longitu- 
dinal direction of a longitudinal rail 2. A wire 32 
taken up or rewound by the take-up drum 31 is 
coupled to a lateral rail 3. A longitudinal-direction 
encoder 33 is mounted on a rotating shaft of the 
take-up drum 31. The take-up drum 31 is set to 
rotate upon longitudinal movement of the lateral rail 
3. A rotation of the take-up drum 31 is converted 
into a pulse signal in accordance with a moving 
amount of the lateral rail 3. A take-up drum 34 is 
rotatably mounted on a side surface of one end 
portion in the lateral direction of the lateral rail 3. A 
wire 35 taken up or rewound by the take-up drum 
34 is coupled to a support member 7 of the X-ray 
tube support mechanism 6. A lateral-direction en- 
coder 36 is mounted at a rotational shaft of the 
take-up drum 34. The take-up drum 34 is set to 



rotate upon lateral movement of the X-ray tube 
support mechanism 6. A rotation of the take-up 
drum 34 is converted into a pulse signal in accor- 
dance with a moving amount of the X-ray tube 

s support mechanism 6. In addition, a take-up drum 
37 is rotatably mounted on one side surface of the 
support member 7 of the X-ray tube support 
mechanism 6. A wire 38 taken up or rewound by 
the take-up drum 37 is coupled to a proper position 

w of the X-ray tube. A vertical-direction encoder 39 is 
mounted on a rotating shaft of the take-up drum 
37. The take-up drum 37 is set to rotate upon 
vertical movement of the X-ray tube support col- 
umn 8. A rotation of the take-up drum 37 is con- 

/5 verted into a pulse signal in accordance with a 
vertical moving amount of the X-ray tube support 
column 8. 

As shown in Fig. 6, an arithmetic processing 
unit 41 is connected to a memory 43. and 

20 input/output (I/O) circuits 44, 45, and 46 through a 
data bus 42. The memory 43 stores longitudinal, 
lateral, and vertical position data corresponding to 
a plurality of different photographing tables, and a 
plurality of SIDs. When the type of the photog- 

25 raphing table and the SID are designated by an 
operation table 47, these designation data are 
fetched in the arithmetic processing unit 41 through 
the I/O circuit 46 and the data bus 42. A pulse 
signal output from the longitudinal-direction en- 

30 coder 33 is counted by a counter 48. A pulse 
signal output from the lateral-direction encoder 36 
is counted by a counter 49. A pulse signal output 
from the vertical-direction encoder 39 is counted 
by a counter 50. The count values of the counters 

35 48 to 50 are fetched in the arithmetic processing 
unit 41 through the I/O circuit 44 and the bus 42. 
This arithmetic processing unit 41 has a determina- 
tion function for respectively comparing the longitu- 
dinal, lateral, and vertical position data read out 

40 from the memory 43 with the count values fetched 
from the counters 48 to 50 to determine whether 
they coincide with each other, and a function for 
outputting a magnet fixing instruction to magnet 
braking drivers 51 to 53 through the data bus 42 

45 and the I/O circuit 45 when it is determined that 
each position data coincides with the correspond- 
ing count value by the determination function. 

An operation of the position determination unit 
having the above arrangement will be described 

so below with reference to a flow chart in Fig. 7. In 
step 61 , data of a type of the photographing table 
and the SID which are designated by the operation 
table 47 are read by the arithmetic processing unit 
41 through the I/O circuit 46. In step 62, longitudi- 

55 nal, lateral, and vertical data corresponding to the 
designated data are read out from the memory 43 
to the arithmetic processing unit 41 as stopping 
coordinate data. When the lateral rail 3 is moved 
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along the longitudinal rail 2, a pulse signal cor- 
responding to a moving amount of the lateral rail 3 
output from the longitudinal-direction encoder 33 is 
counted by the counter 48, as described above. In 
step 63, the count value of the counter 48 is read 
by the arithmetic processing unit 41 through the I/O 
circuit 44 as current position data. In step 64, the 
stopping coordinate data in the longitudinal direc- 
tion is compared with the current value, and it is 
determined whether they coincide with each other. 
If the stopping coordinate data does not coincide 
with the current value, the flow returns to step 63, 
and a reading operation of the current position data 
in the longitudinal direction is continued. If it is 
determined that the stopping coordinate data co- 
incides with the current value in step 64, a magnet 
fixing instruction is supplied to the magnet braking 
driver 51 in the longitudinal direction through the 
I/O circuit 45 in step 65. 

The above description is made with reference 
to longitudinal movement. However, the same pro- 
cessing as in the above description is performed 
when the X-ray tube support mechanism 6 is 
moved along the lateral rail 3, or when the support 
column 8 of the X-ray tube support mechanism 6 is 
vertically moved, and hence a description thereof 
will be omitted. 

If it is determined that positioning in all the 
longitudinal, lateral, and vertical directions is com- 
pleted in step 66, a series of operations with re- 
spect to the designation data are completed. If the 
positioning in all the directions is not completed, 
the flow returns to step 63. 

As described above, according to the present 
invention, a position detection signal of the X-ray 
tube support mechanism which two-dimensionally 
moves along moving paths of the guide unit, and a 
position detection signal of the X-ray tube support 
mechanism which vertically moves are compared 
with position data corresponding to designation 
data of the photographing table and the SID. If 
each position detection signal coincides with the 
corresponding position data, a lock instruction is 
output to the fixing unit of the corresponding posi- 
tion to fix the X-ray tube support mechanism in 
position, and hence the X-ray tube support mecha- 
nism need only be moved to the position at which 
the mechanism Is fixed. Therefore, positioning can 
be easily performed and a time period required for 
positioning can be shortened, thereby reducing a 
load imposed on examiners. 



Claims 

1 . An X-ray tube support apparatus comprising: 
X-ray tube supporting means for supporting an X- 
ray tube to be vertically extendible/movable; 



guiding means, having moving paths which allow 
movement in two-dimensional directions parallel to 
a ceiling surface, for supporting said X-ray tube 
supporting means, and guiding said X-ray tube to a 

s central position of one photographing table; 

a plurality of position detection means, arranged in 
a vertical moving path of said X-ray tube support- 
ing means, and the two-dimensional moving paths 
to the central position of said photographing table, 

io for detecting vertical and two-dimensional moving 
positions of said X-ray tube supporting means; 
a plurality of fixing means, arranged in the two- 
dimensional moving paths of said guiding means 
and the vertical moving path of said X-ray tube 

is supporting means, for fixing said X-ray tube sup- 
porting means at each moving position; and 
determining means for storing position data in ac- 
cordance with the central position of said photog- 
raphing table and a set distance from a focal point 

20 of said X-ray tube to an X-ray photographing sys- 
tem, comparing the position data with a position 
detection signal of the position detected by said 
each position detection means, and outputting a 
lock instruction to the corresponding one of said 

25 fixing means when it is determined that the position 
data coincides with the position detection signal, 
thus locking said X-ray tube supporting means. 

2. An apparatus according to claim 1, char- 
acterized in that said one photographing table in- 

30 eludes a lying position photographing table. 

3. An apparatus according to claim 1, char- 
acterized in that said one photographing table in- 
cludes a standing position photographing table. 

4. An apparatus according to claim 1, char- 
35 acterized in that said X-ray tube supporting means 

comprise an X-ray tube support mechanism includ- 
ing a support member, a vertically 
extendible/movable support column held by said 
support member, and an X-ray tube mounted at a 
4o distal end of said support column. 

5. An apparatus according to claim 1, char- 
acterized in that said guiding means includes a 
longitudinal rail, and a lateral rail, mounted to be 
movable in a longitudinal direction of said longitudi- 

45 nal rail, for supporting said X-ray tube supporting 
means to be movable in a lateral direction. 

6. An apparatus according to claim 1, char- 
acterized in that each of said position detection 
means includes an encoder. 

50 7. An apparatus according to claim 1, char- 
acterized in that each of said position detection 
means includes a potentiometer. 

8. An apparatus according to claim 1, char- 
acterized in that each of said position detection 

55 means includes a position identification sensor. 

9. An apparatus according to claim 1, char- 
acterized in that each of said fixing means Includes 
an electromagnet. 
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10. An X-ray tube support apparatus compris- 
ing: 

X-ray tube supporting means for supporting an X- 
ray tube to be vertically extendible/movable; 
guiding means, having moving paths which allow s 
movement in two-dimensional directions parallel to 
a ceiling surface, for supporting said X-ray tube 
supporting means, and guiding said X-ray tube to a 
central position of one of a plurality of different 
photographing tables including lying and standing w 
position photographing tables; 
a plurality of position detection means, arranged in 
a vertical moving path of said X-ray tube support- 
ing means, and the two-dimensional moving paths 
to the central position of each of said photog- is 
raphing tables, for detecting vertical and two-di- 
mensional moving positions of said X-ray tube sup- 
porting means; 

fixing means, arranged in the moving paths of said 
guiding means corresponding to the central posi- 20 
tion of said each of said photographing tables, and 
the vertical moving path of said X-ray tube support- 
ing means, for selectively fixing said X-ray tube 
supporting means; 

memory means for storing position data corre- 25 
sponding to the central position of said each of 
said photographing tables, and a distance from 
said X-ray tube to an X-ray photographing system; 
and 

determining means for comparing the position data 30 
stored in said memory means with a position de- 
tection signal of the position detected by said posi- 
tion detection means, and outputting a lock instruc- 
tion to said fixing means when it is determined that 
the position data coincides with the position detec- 35 
tion signal. 

11. An apparatus according to claim 10, char- 
acterized in that said determining means comprises 
a data read unit for reading the corresponding 
position data from said memory means when 40 
instructions to select a type of said photographing 
tables and a distance from said X-ray tube to said 
X-ray photographing system are input, and a posi- 
tion determining unit for comparing the position 
data read out by said data read unit with the «s 
position detection signal of the position detected by 
each of said position detection means serving as a 
current position signal to determine whether the 
data and the signal coincide with each other. 
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